MATERIALS AND METHODS

Preparation of A. sessilis Leaf Extract
The medicinal herb, A. sessilis was collected from Bharathiar University campus, Coimbatore, Tamil Nadu, India. The herb was thoroughly washed with freshwater, blotted and spread out and dried for two weeks at room temperature. Shade dried herb was ground to fine powder. A. sessilis powder (50 g) was packed with Whatmann No. 1 filter paper and put into Soxhlet apparatus, successively and sequentially extracted with 300 ml (1:6 w/v) of individual solvent (petroleum ether, acetone and ethanol) for 6-9 h each (30 to 36 cycles) based on the polarity (non-polar to polar) until a clear colorless solution was obtained. The extract obtained was filtered by using double layer muslin cloth, and concentrated at 40-50°C using rotary vacuum evaporator (ROTAVAP) with ultra-cryostat and dried at 40°C under hot air oven. The dark green, gummy solid obtained was used for further investigation.
Qualitative Analysis of Phytochemicals
The presence of primary phytochemical compounds, such as presence of alkaloids, terpenoids, flavonoids, tannins, polyphenols, saponins, cardiac glycosides and quinones was screened by adopting the standard qualitative procedures (Trease and Evans, 1989) .
Gas Chromatography-Mass Spectrometry (GC-MS) Analysis
Each extract of A. sessilis was subjected to GC-MS (The Trace GC Ultra and DSQII model MS with inbuilt pre-filter to reduce the neutral particles, Thermo Fisher Scientific Company Pvt. Ltd.) analysis for identification of different secondary phytochemical compounds with following working conditions Peaks resolved with relative abundance of 0-100 were considered as major compounds. To show the minor peaks, the chromatogram was magnified. Identification of various components present in each extract was done by comparison of retention indices and mass spectra fragmentation patterns with those stored on the computer library and also with published literatures. National Institute Standard and Technology (NIST4) and WILEY9 (Vandendool and Kratz, 1963 ) on-line library source was also used for matching the identified components.
Preparation of Feeds
The following branded feed basal ingredients (BI) were used to formulate the experimental feed. For protein source fish meal (25%), groundnut oilcake (25%) and soybean meal (25%) were taken. For carbohydrate source wheat bran (10%) was taken. For lipid source Sunflower oil (2%) was taken.
Tapioca flour (5%) and egg albumin (7%) were used as binding agents. The powdered basal ingredients such as fish meal, groundnut oilcake, soy bean meal, wheat bran were thoroughly mixed. Then sterilized water was used to prepare the dough, which was steam cooked and cooled at room temperature. Then Sunflower oil was added with the dough and mixed well. The ethanolic extract of A. sessilis was prepared freshly and incorporated with the dough at three different concentrations 0.1%, 0.5% and 1.0%. Then tapioca flour and egg albumin were added and mixed well. Finally, 1% of vitamin B-complex forte with vitamin C (BECOSULES® CAPSULES, Pfizer Ltd., Navi Mumbai, India) and a pinch of salt (Approximately, 100mg) were also added and thoroughly mixed. Double distilled water (ddH 2 O) was adequately added for maintaining the mixer in moist and paste form. This was pelletized in a manual pelletizer fixed with 3 mm diameter mesh. The pellets were immediately dried in a thermostatic oven at 37-40 ºC for one hour to quickly reduce the moisture in order to keep them intact, and then shade dried until they reached constant weight. To maintain its brittleness and prevent fungal attack they were kept in air tight jars, stored at -20 ºC and used afresh. The proximate composition of organic matters present in the basal diet formulated was determined by adopting the methodology of Castell and Tiews (1980) as given in AOAC (1995) manual, which contains 40.50% crude protein, 5.60% crude fat, 3.40% crude fibre, 9.00% total ash, 8.60 % moisture, 32.90% carbohydrate (total nitrogen free extract) and gross energy, 4281 kcal/kg.
Feeding Trial
The post larvae (PL-30) of the freshwater prawn, Macrobrachium rosenbergii were procured from nursery pond at Singanallur (Lat.10.99 o N; Lon. 77.02 o E), Coimbatore, Tamil Nadu, India. They were transported to the laboratory in polythene bags filled with oxygenated water. They were acclimatized to ambient laboratory conditions for 2 weeks (at that time it reached PL-45) in cement tank (6 × 3 × 3 feet) with ground water (temperature, 27±1.0 ºC; pH, 7±0.14; total dissolved solids, 0.9±0.006 g/l; dissolved oxygen, 7.2±0.55 mg/l; BOD 30.0±1.28 mg/l; COD, 125.0±3.1 mg/l; ammonia, 0.028±0.005 mg/l). During acclimatization the prawns were fed with boiled egg albumin and artificially formulate feed of our own. More than 50% of tank water was routinely renewed every day in order to maintain a healthy environment and adequate aeration was also provided. This was to ensure sufficient oxygen supply to the prawns and an environment devoid of accumulated metabolic wastes. The unfed feeds, faeces, moult and dead prawns if any were removed by siphoning without disturbing the prawns.
Four groups of M. rosenbergii PL-45 (2.63 ± 0.11 cm in length and 0.15 ± 0.02 g in weight) each with 30 individuals were maintained in 30 L plastic tanks in a triplicate experimental set-up. They were starved for 24 h before beginning of the feeding trial. One group served as control and fed with feed formulated by using BI only, and the other three groups were fed with experimental feeds prepared by incorporation of ethanolic extract of A. sessilis (0.1%, 0.5% and 1.0%). The feed was allocated to the prawns for two times a day (8:00 and 20:00 hrs) at 10% of body weight. The experiment was extended for a period of 90 days, at that time the prawns reached juvenile stage. The unfed feed, feces and moult if any, were collected on daily basis by siphoning with minimum disturbance to the prawns while renewing the aquarium water. For morphometric and nutritional analysis 10 prawns from each group were randomly measured and the mean was considered as a single value (mean of 10 individual measurements = one observation), and three such observations were made to fulfill the triplicate analysis.
Evaluations of Nutritional Indices
After 90 days of feeding trial, the growth parameters, such as survival rate (SR), length gain (LG), weight gain (WG), specific growth rate (SGR), protein efficiency ratio (PER) and food conversion ratio (FCR) were determined by following equations of Tekinay and Davies (2001) . Survival rate, SR (%) = Total No. of live prawn / Total No. of prawns introduced initially × 100. Length gain, LG (cm) = Final length (cm) -Initial length (cm). Weight gain, WG (g) = Final weight (g) -Initial weight (g). Specific growth rate, SGR (%) = log w2 -log w1 / t × 100 (where, w1 & w2 represents initial and final weight (g) respectively, and, 't' is the total number of experimental days). Protein efficiency ratio, PER (g) = Weight gain (g) / Protein intake. Feed conversion ratio, FCR (g) = Total quantity of feed intake (g) / Weight gain of the prawn (g).
Estimations of Biochemical Constituents
On the final day of the experiment, the contents of basic biochemical constituents such as total protein (Lowry et al., 1951) , total carbohydrate (Roe, 1955) , total lipid [extracted by using chloroformmethanol mixture (Folch et al., 1957) and estimated by following the method of Barnes and Blackstock (1973) ], ash and moisture (APHA 2005) of individual diet fed prawns were estimated.
Statistical Analysis
The data were expressed as mean ± SD, and analyzed by one-way analysis of variance (ANOVA) using SPSS (v20), and subsequent post hoc multiple comparison, Duncan's multiple range test (DMRT) to compare the significant differences among treatments at p < 0.05.
RESULTS
Primary Phytochemicals of A. sessilis
The petroleum etheric leaf extract of A. sessilis showed presence of 6 primary compounds, such as alkaloids, terpenoids, flavonoids, tannins, polyphenols and quinones. Of which alkaloids, terpenoids and polyphenols were moderately present. Flavonoids, tannins and quinones were poorly present (Table 1 ). In acetonic extract of A. sessilis showed presence of 7 compounds. Of which polyphenols and cardiac gylcosides were luxuriantly present. Tannins and saponins were moderately present. The other compound, such as terpenoids, flavonoids and quinones were poorly present (Table 1) . Similarly, ethanolic extract of A. sessilis contained 6 primary compounds, such as, flavonoids tannins, polyphenols, saponins, cardiac gylcosides and quinones. Of which tannins, polyphenols and saponins were luxuriantly present. Quinones was moderately present. The other compounds, such as flavonoids and cardiac gylcosides were poorly present (Table 1) . 
tungsten complex; 2-Pentadecanone, 6,10,14-trimethyl; 9,12-Octadecadienoic acid (Z,Z); 3-Cyanobenzaldehyde dimethyl acetl}. Of which, 2 compounds {2-Pentadecanone, 6,10,14-trimethyl; 9,12-Octadecadienoic acid (Z,Z)} are possessed bioactive properties (Tables 2 and 3 ; Figs. 1 and 1a) .
The acetonic extract of A. sessilis showed presence of 5 different secondary compounds {5-Cyclohexyl-1,3,6-trimethyluracil; 2-sec-Butoxy-4,5-dimethylfuran; 19-norpregn-4,18-dien-20-yn-3-one; 9,12-Octadecadienoic acid (Z,Z); (13E,16S,17R,18R)-17,18-Epoxy-16,18-dimethyl-10-phenyl[11]cytochalasa-6(7),13-dien-1,21-dione}. Of which, 2 compounds {5-Cyclohexyl-1,3,6-trimethyluracil; 9,12-Octadecadienoic acid (Z,Z)} are possessed biological properties (Tables 2 and 4 
Dibenz[a,h]anthra cene, 5,6,12,13-tetrahydro (Diezel et al., 1993; Letawe et al., 1998; Darmstadt et al., 2002) 
RT, Retention time; NV, Not validated; P, Probability; MF, Molecular formula; MW, Molecular weight; SI, Similar index; RSI, Reverse similar index
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Nutritional Indices
The morphometric analyses revealed that the nutritional indices such as SR, WG, SGR and PER were found to be significantly increased in 1% ethanolic extract incorporated feed fed prawns (p < 0.05) followed by 0.5% and 0.1% when compared with control (Table 6 ). In the case of FCR, the data naturally appeared in the decreasing trend that the lowest FCR was recorded in 1% of ethanolic extract incorporated feed fed prawns, which reflects the best quality of feed. 
Biochemical constituents
The basic biochemical constituents, such as total protein, total carbohydrate, total lipid and ash were found to be significantly increased in 1% ethanolic extract incorporated feed fed prawns (p < 0.05) followed by 0.5% and 0.1% when compared with control (Table 7 ). In the case of moisture content, the most decrease was found to be in 1% ethanolic extract incorporated feed fed prawns (p < 0.05) followed by 0.5% and 0.1% when compared with control (Table 7) . 
DISCUSSION
Similar to that of the present study, the presence of alkaloids, flavonids, phenols, steroids, terpenoids, saponins and glycoside have been reported in ethanolic extract of A. sessilis (Sivakumar and Sunmathi, 2016) . The presence of other phyto-constituents such as proteins, amino acids, carbohydrates, fixed oil and sterols have also been reported in A. sessilis by several workers (Debnath et al., 2014; Sivakumar and Sunmathi, 2016) . The phytochemicals, such as flavonoids, anthrax quinines and terpenes stimulate glucose uptake in cells (Latha and Pari, 2003) . Certain flavonoids exhibited hypoglycemic activity (Ahmad et al., 2000) and also beta cell regeneration in pancreas (Latha and Pari, 2003) . The primary phytochemicals serve as health tonic in aquaculture nutrition (Citarasu, 2010; Pourmoghim et al., 2015) .
The detected hexadecanoic acid, octadecanoic acid and propanoic acid in the present study have also been reported to be present in the hydro-alcoholic extraction of A. sessilis (Shabi et al., 2010) .
The detected hypocholesterolemic compounds such as 9, 12-Octadecadienoic acid (Z,Z)-and Octadecanoic acid have also been reported in Justicia wynaadensis (Ponnamma and Manjunath, 2012) . The other compounds reported in J. wynaadensis are gamma-Tocopherol, Vitamin E, Ergost-5-en-3.Beta.-ol and Stigmasta-5, 22-dien-3.beta.-ol (Ponnamma and Manjunath, 2012) . Vinodh and Senthil Kumar (2014) have reported that the aqueous extract of A. sessilis leaf contains the following secondary phytochemicals: 1-vinylclohexa-1,4-diene; 1-isopropylcyclohexa-1,4-dienein; 5-butyl-4-methylnaphalen-1(4H)-one; 4a,8-dimethyl-1-methylene-1,4,4a,4b,5,8,8a,9,10,10 adecahydrophenanthrene; 10, 13, 3, 4, 5, 6, 10, 12, 13, 14, 15, 16, phenanthrene; 1,1-bis(1-methoxyvinyl)-9b-methyl-4, 5,6,7,8,9, 9a,9b,9cdecahydro-1H-cyclopropa [c]phenanthrene; 1,1-bis(1-methoxyvinyl)-9b-methyl-2-methylenetetradecahydro-1H-cyclopropa [c] phenanthrene; Dimethyl l7-ethyl-9b-methyl-2-oxo-1a,2-dihydro-7 Hcyclopropa [c] phenanthrene-1,1(9aH,9bH,9cH) -dicarboxylate and 7-ethyl-1,1-bis(1-methoxyvinyl) 7, 2, 7, 8, 9a, 9b, phenanthrene. None of the compound was detected in the present study.
The phytocomponents derived from various plants have been used in traditional medicine for the treatment of several diseases. Recent studies showed that the incorporation of medicinal plants (raw material, extracts and phytocomponents) as a source of fish/prawn feed, which stimulate the growth and immune system (Chakrabarti et al., 2012; Bhavan et al., 2014a,b; Pourmoghim et al., 2015; Dhanalakshmi et al., 2016) .
Similar to that of the elevated SR, WG, SGR and PER, and elevated total protein, carbohydrate and lipid recorded in the present study in ethanolic extract of A. sessilis incorporated feed fed prawns, it has also been reported in Nutripro-aqua, herbal based diet fed M. rosenbergii (Kesavanth et al., 2003 Shanthi et al., 2012; Poongodi et al., 2012; Radhakrishanan et al., 2013; Bhavan et al., 2013a,b; Bhavan et al., 2014a,b; Dhanalakshmi et al., 2016) .
Generally herbs are good appetizer, they contain bioactive compounds which stimulate the feeding rate and food consumption ratio, and thus improved biochemical constituents in prawns have been reported (Sambhu and Jayaprakash, 2001; Bhavan et al., , 2013a 2014a,b) . Herbal growth promoters helped to induce the transcription, leading to increased RNA, which coupled with increased amino acid and finally enhanced protein synthesis in Penaeus monodon (Citarasu, 2010) . It has been
